Competition is a very important preconditionwhich affects the effectiveness of development of national economy under the conditions of globalization. In classical economics, the competitiveness of countries is determined through production inputs. In the modern era of globalization, it appears that, besides quantifiable factors, qualitative influences or 'soft' factors such as political stability, government policies, quality of education, etc., are all important in determining competiveness. The World Economic Forum's global competitiveness index and the IMD World Competitiveness Yearbook (WCY) are the two most widely used competitiveness indices. Using the same data as the WCY, Principal Components Analysis (PCA) is used in this analysis to develop indices of countries' competitiveness. The procedure deals with first transforming the original variables to a new set of uncorrelated variables called Principal Components (PC). The new variables are linear combinations of the original variables, independent, and are derived in order of decreasing importance--the first PC accounts for as much as possible of the variation in the original data. We find that the WCY data collection methods could be simplified without compromising quality--which may encourage more countries to participate in the survey. Moreover, the approach developed in this study does not suffer from the same empirical limitations of past attempts to develop indices of the competitiveness of nations.
Introduction
The Organization for Economic Cooperation and Development (OECD) defines a country's competitiveness as, "The degree to which a country can, under free and fair market condition, produces goods and services which meet the test of international markets, while simultaneously maintaining and expanding the real incomes of its people in the long term." The broad OECD definition sheds some light on the complexity of determining the competitiveness of countries.
Competition is a very important preconditionwhich affects the effectiveness of development of national economy under the conditions of globalization. Economists argue that economic globalization has the potential of increasing economic welfare for all. In classical economics, the competitiveness of countries is determined through production inputs. Inputs such as labor, land, capital, and natural resources were the measures of competitiveness--mostly quantifiable factors that contributed to the gross domestic product of a country. In the modern era of globalization and the resulting interlink between countries and their economic interdependence, the classical theory of competitiveness is not applicable due to some dynamic shifts in recognizing competitiveness. It appears that, besides quantifiable factors, qualitative influences or 'soft' factors such as political stability, government policies, quality of education environmental conditions, institutional factors, cultural, and social issues are all equally important in determining competiveness (Tan, 2004) . follow in the footsteps of Singapore, a country with few natural advantages. Singapore attained its development and achieved technological and economic competitiveness through development of a superior infrastructure and world-class transportation and materials handling facilities. Through the help of its government initiatives, Singapore has created an extremely attractive environment for multinational business on all levels (Sisodia, 1992) . The role of the government and its policies were further demonstrated in a study of Russia's economic competitiveness. The study that analyzed Russia's comparative strengths in its macro and microeconomic competitiveness shows that for Russia to be economically competitive, especially in some key industries such as oil, information technology, outsourcing, and the food sector, it has improve its microeconomic climate and strengthen its institutions (Mills, Dukeov, and Fey, 2007) . In a similar vein, research has shown that developing countries could be competitive if the government is strong and policy makers focus on initiatives to provide the necessary infrastructure to attract investments (Lall, 2001 ).
Countries strive for competitiveness to attract foreign direct investments (FDI) and also to attract skilled work force to their shores. Besides the quantifiable factors and the natural resources of a country, some qualitative variables are also important in achieving competitiveness. These include the political system of a country, its government policies, and its educational system. An additional factor that seems to determine country competiveness is measure of tolerance. That is, acceptance of differences in terms of nationality, culture, and ethnicity. Das, DiRienzo, and Tiemann, using a world values survey, studied 62 countries on the relationship between tolerance and percentage of talented workers, economic development, and competitiveness. Their results suggest that more tolerant countries tend to attract more net migrants, have a greater concentration of talented workers, higher levels of economic development, and are more competitive (Das, DiRienzo, and Tiemann, 2008) .
To assist countries in understanding their competitive position, The World Economic Forum's global competitiveness index and the IMD World Competitiveness Yearbook (WCY) are providers of two of the premier country competitiveness indices.
Literature Review
Although widely used by governments and companies, the World Forums' competitive index and IMD's WCY has been criticized on the grounds its complexity, difficulties in gathering reliable data, and for their large list of variables that go into developing the index (Zanakis and Becerra-Fernandez, 2005; Oral and Chabchoub, 1996) . Because the list of variables run into the hundreds, countries, especially developing and smaller countries often finds it difficult respond to the survey instruments of the Word Forum and WCY.
Recognizing some of the deficiencies of existing competiveness indices, researchers from time to time have tried to develop revised indices that are designed to provide more robust indices. A definite breakthrough in reducing variables to rank countries on their competitiveness was developed by Zanakis and Becerra-Fernandez (Zanakis and Becerra-Fernandez, 2005) . Using data mining and multivariate statistical techniques along with knowledge discovery in databases (KDD) models Zanakis and Becerra-Fernandez identified important factors associated with a country's competitiveness. Their model identified 11 primary drivers of competitiveness including country risk ratings, level of computer usage, and level of gross domestic investment and so on. Similarly, Li and Ko, using an optimization model were able to reduce the WCY's variables to 14 attributes (Li and Ko, 2009) . Previous researchers had tried reducing the variables through regression or neural network models, to induce rules for dynamic nations' competitiveness. Probably one of the better developed models in identifying a country's competitiveness rankings, Lin and Ko's model was used by countries to improve their competitiveness rankings.
In a different approach, Jesionwski, in his research of European countries, used two different measures to make comparison of the economic competitiveness -similarity (m) is used to measure the structural fitness of two economies and distance (d) between two economies is used to determine the differences between values of features characterizing two analytical objects (Jesionwski, 1996) . Similarly, Tan in evaluating the competitiveness rankings of ASEAN countries with the methodology of the World Competitiveness Yearbook (WCY), based his rankings on standardized value (STD). Basically, he computed the average for each criteria (WCY has 122 criteria) for 10 countries (there are ten countries in the ASEAN group) following which the standard deviation is calculated. Next the STD value was computed by subtracting the 10 country average from each country's original value and then dividing the result by the standard deviation (Tan, 2004) . Although a slight improvement over WCY's rankings, it did not provide an across the board measurement and that could be applied to all countries.
Other studies in the area of competitiveness have investigated issues either from a single factor approach across a limited number countries or focused on single countries. In a study comparing Turkey's competitiveness with the commonwealth of independent states (CIS) countries Karaalp, H. Simay, (2011) found that Turkey was more competitive and had an advantage over the CIS countries. In a study dealing with the theoretical and empirical relations between living standard, quality of life, globalization and international competitiveness of EU and its neighboring countries, Olsson and Schuller found strong and positive correlations with the variables (Olsson, Michael and Schuller, (2012) .
The single factor studies include, employee training across 33 countries (Cheung and Chan, 2012) ; export competitiveness for Baltic countries and India (Bruneckiene Paltanaviciene, 2012; Fetscherin and Pillania, 2012) ; entrepreneurial competiveness for Lithuania, (Buracas, Zvirblis and Joksiene, 2012) ; tourism competiveness for Romania and Bulgaria (Croitoru, 2011) ; Romanian economic competiveness (Ioan, Felea Adrian, 2011) ; and the impact of state finances on a country's competitiveness (Vasiliauskaitė and Stankevičius, 2011) . In an example of the single factor study, Bruneckiene and Paltanaviciene, based on theoretical analysis, developed an export competitiveness index just for the Baltic States allowing policy makers to identify the key factors to improve countries export competitiveness (Bruneckiene Paltanaviciene, 2012) .
As shown here, attempts to improve the competitiveness indices have answered some of the complexities associated with WCY's competiveness rankings. The studies mentioned here appear to answer some of the methodological and variable complexity issues, but have not addressed the issue from a macro as well execution point of view. An attempt is made here to develop a robust and comprehensive index that would correct some of the inherent problems with existing competitiveness indices and be more useful for countries and companies who make use of these indices. We have focused our attempts on WCY's index to develop an improved index system.
WCY Measure of Competitiveness
The IMD World Competitiveness Yearbook (WCY) is perhaps the most thorough report on nation competitiveness. It has been published since 1989 and is considered to be the best survey on national competitiveness--providing statistics/survey data that emphasize the competitiveness of countries' economies. The WCY study ranks nations according to their ability to attain economic prosperity. WCY defines a nation's competitiveness as, "a measurement of each nation's ability to create and maintain an environment that sustains more value creation for its enterprises and more prosperity for its people." As mentioned above, a country's competitiveness cannot be determined by GDP alone, because nations must also deal with political, social and cultural issues.
The WCY methodology involves dividing the national setting into four main competitiveness factors with twenty (20) Both quantifiable and qualitative issues are measured. There are 132 quantitative variables which represent a weight of two-thirds in the overall ranking and an additional 116 criteria are used from the WCY Executive Opinion Survey. The WCY assesses countries' economic performance by calculating a standardized score for each criterion using the available data and then using this score to rank the 59 economies based upon the 248 variables. Overall rankings, competitive factor, and sub-factor rankings are generated using this methodology.
While the WCY measure is simple to interpret and widely used to determine a country's competitiveness, it is lacking in its ability to encompass the relationships amongst the set of 248 correlated variables. Any developed measures that represent countries' competitiveness should be "optimal," in the sense that the indices be weighted averages with the weights determined by incorporating the inter-relationships among the 248 variables. In this study, due to the large number of missing values in the data, the initial list of 248 variables was reduced to 173.
(Note 1) Simply put, our analysis will deal with the "factoring" of a cross-sectional/time-series dataset with 59 countries measured over 17 years (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) , for a total of 1,003 observations.
Methodology and Results

Principal Components
Using the same data from the WCY, Principal Components Analysis (PCA) was used to develop indices of countries' competitiveness. The procedure deals with first transforming the original set of variables to a new set of uncorrelated variables called Principal Components (PC). The new variables are linear combinations of the original variables and are derived in order decreasing importance-the first PC accounts for as much as possible of the variation in the original data.
One of the objectives here will be to determine if the first few components account for most of the variation in the data. If so, then the dimensionality of the study will be reduced from 173 to a smaller amount. For example, it is apparent that many of the WCY variables are highly correlated with each other-effectively "saying the same thing." Therefore, the first few components could be intuitively meaningful and may help the researcher better understand the data. ...
where j a  is a vector of constants. In addition, the condition 1
is imposed, so that the transformation is orthogonal and all distances are preserved. As mentioned previously, one of the objectives here is to "reduce the dimension" of the problem. Since it can be proven that for the first p components (Chatfield and Collins, 1980) , 
Selection of Indices
we can retain only the first p components ( 173 p  ) that explain a significant portion of the variation in the original data. The best method of selecting these components is through the use of a "scree" plot, which is a graph of the eigenvalues (variances) of each component plotted against the component number (see Figure 1) . From this plot, it may be seen that the line "drops-off" to zero after about the sixth eigenvalue, so we have retained six components which together explain about 63 percent of the variation in the original data. Tables I thru 5 , the correlations between each component (Components #1 -#5) and variable is presented (it is important to note that only correlations of .5 or above have been retained, since smaller correlations denote weaker linear relationships).
We interpret Component #1 (Table 1) as an "overall" competitiveness index, because it encompasses a large number of variables across all of the WCY competiveness factors and categories. This index includes what is deemed necessary for countries to remain "competitive," e.g., not only positive attitudes toward globalization and business formation, but also the existence of transparency in financial transactions and a high level of sustainable development. Component #2 (Table 2 ) may be viewed as an index of "business attractiveness," since it includes those variables that would just be needed for private industry to succeed, e.g., a pool of foreign, high-skilled workers, economic resiliency, cyber security, and an atmosphere of ease of business creation with little or no regulations-environmental or otherwise. Vol. 4, No. 12; The third component may be construed as a "development" index. It is important to note that every correlation is negative in Table 3 --countries that experience "high" values of these variables also experience lower Component #3 index scores. (Note 3) Therefore, in this case, "lower" index scores would indicate more industrialized nations and "higher" scores would signify lesser developed nations. Component #4 (Table 4) is an "agrarian" index because countries that have a relatively large agriculture sector and employment, a high illiteracy rate, and low compensation in the manufacturing sector will experience a higher value of this index. Finally, the last component (#5) (Table 5) , is a measure of economies with export-based sectors, since this index is inversely correlated with the level of exports as a percentage of GDP and the amount of trade relative to GDP. (Note 4) As before, both of these correlations are negative so nations that are more "export-based" will have lower values of this index relative to countries that have larger trade deficits. 
Ranking
Using the results above, a ranking may be achieved among the 59 nations used in this analysis (and the WCY study) for each of the five components. (Note 5) These rankings appear in Tables 6 thru 10 . For each country, each index is averaged over the 17 years (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) and is denoted as the "mean" column in the tables (6 -10). In addition, each table is sorted from the largest mean value to the smallest. (Note 6).
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Conclusion
The results of our analysis as produced some interesting findings. For starters, it appears that WCY data collection methods could be simplified without compromising the quality of the results. It is also assumed that the simpler data collection approach will draw more countries to participate in the survey. Moreover, the approach developed in this study does not suffer from the same empirical limitations of past attempts to develop indices of the competitiveness of nations. The following is a concise list of what has been accomplished in the WCY analysis,
1. The 20 sub-factors in the WCY study comprise more than 300 criteria, although each sub-factor does not necessarily have the same number of criteria (for example, it takes more criteria to assess Education than to evaluate Prices).
2. Each sub-factor, independently of the number of criteria it contains, has the same weight in the overall consolidation of results, which is 5% (20x5 =100).
3. Criteria can be hard data, which analyze competitiveness as it can be measured (e.g., GDP) or soft data, which analyze competitiveness as it can be perceived (e.g., availability of competent managers). Hard criteria represent a weight of 2/3 in the overall ranking whereas the survey data represent a weight of 1/3.
4. Some criteria are for background information only, which means that they are not used in calculating the overall competitiveness ranking (e.g. Population under 15).
Although sub-factors can be important in identifying and categorizing the data (as mentioned in #1 and #2, above), the focus should always be on the variables (criteria). Whether the sub-factors contain the same number of criteria or not, or whether each sub-factor is assigned the same weight, is not really essential to the problem. Empirically, the inter-relationships or correlations amongst the individual criteria contain the most information and in our study, it is these correlations that are used to derive the weighting scheme.
Note 6. For purposes of brevity, just the top ten countries are identified in the Tables. All Tables will be made  available Vol. 4, No. 12; 
